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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily remove an oxide film 
from solder bumps, by forming a bump electrode composed 
of solder on a first electrode, forming irregularities of a 
specified value or above on the surface of a second 
electrode in contact with the bump electrode, and 
connecting a semiconductor chip with the bump electrode 
with the second electrode in between. 

SOLUTION: A printed wiring board 1 is used as a mounting 
board 1 . Copper foil bonded to the board 1 in advance is 
patterned into an electrode 2 which enables flip chip 
connection. Resist is applied to the patterned electrode 
except for areas where projections are desired to be formed 
by exposure and development. Etching is performed to form 
recesses. The depth of a counter electrode is controlled to 
one micrometer or above. The depth a laser and an 
ultrasonic system for oxide film removal are obviated, and 
thus cost can be reduced. 



#<SSS?lfc* W«ft- | 



>2&Mf 



1 KUA&Itt 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 



http://wwwl.ipdl.jpo.gojp/PAl/result/detail/main/wAAAal2729DA410256458Pl.htm 



4/10/2003 



Searching PAJ 



Page 2 of 2 



[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2000 Japan Patent Office 



http://wwwl.ipdljpo.gojp/PAl/result/detail/main/wAAAal2729DA41025 



4/10/2003 



d9) axsmttf (jp) 02) ^ Hf] 4^ =ft ^ $g (a) (umffthmtemmn 

^¥10-256458 

(43) B ¥J&10*f (1998) 9 £25 0 



(BOlnt CI 6 






F I 




H 0 1 T 


23/50 




H 0 1 L 23/50 N 




23/12 




HO 5K 


3/34 5 0 7 L 


1 1 v U Iv 


3/34 


S ft 7 


HO 1 L 23/12 K 


















(7i) mis a 


000003078 












(99} HtKB r 


















S* Kit 










#^/H!a«ISW?K»f5^BT33#ifi * 






























#^Jl|««S«?K39TS&?HT33#ifi m 




















moj mm 




























(74) KM A 












mmK\zm< 



(54) Bg«0!>6ft] 



(57) imm) 

[mm] 75^ ^©fiji] *viiti?iiMi»T'*e.it £ ns #h'o 

Wfl:^ y §S^»S?r /n > 

5 ^ □ > y, ± co m £ co en a sis & m%i.Bi& 1- 3 „ - © mi u 

<D ft &s 1- > y > 7 & f i|' L 6 d t (C «t o X, rtS-fb 




7 ^-fp^ 



1 

mmm i ] mmmt, zcommmA:Az)fmi? ntz 

m 1 oy>\i».t. z<om l (DMMA:AzB&2titz^isi$rfr 

iYLTmmzft^^mw^vT't *rjM«u mm i <d 

im&m 2 ] iiu gil IHI -SB *^F^;j3£ ^ '3S>BBcr> nu jspj^rffi 

i Mm<D^m^m 0 

[0 0 0 1 ] 
[0 0 0 2] 

t^^i^C^oT^t :/**W«#&fbi-* 

!^#t?Aai;^7^/M^ • »t:^^t-f 

■V — 4<>f-r V^'fi^Tape Automate Bonding (TA 
4ot^: 8 ^ /; 7 ^ f - >f > TAB fit 

T , # y 7 (D A jJ -7- Jr. ( Z / * > ^ £ n? L fcWx 6 ^ 

yyt&mfefc* ^-^-^vt^-^Asmji ^ >v 

®f*^ *y ^Ml'i^SI^ 7 n ir ^(Dlrfc \z X r> x §g 

:/«*8iS & Jlii ^ UttW&te* y 7 ill f*<orfflf£ n 

bCi'J, $ hlzAy>r-y*&9S;£ L&^tztb. SSSf 

*iS5-7- < & o X i c ^ T ^ 6 h ^ o 
>^&JTlv^TM®±(::jlML/i 'J , /^^jK^ffi^ 

td^ /* ^ > mm\mz/^ > ^ £ ma 3 «m -t £ 



(2) 10-256458 

/ * > jij $ nx ^ 5 0 7\±mit L^s-^tz 

tm-t zm^> ?&itm ^-ml ^ vtutk c 

yj|nj K I Lf : ^i 1 ^ ito v ^ T U . 7 ^ y ^ ^ *J J: tJf 
(^gang63-66949) y-'-^srM^j-r^ C £ tz i 

IK^K^^jffi ((W^. {^Proceeding of 2st Symposium 
"Microjoining and Assembly Technology in Ele 
ctronics (1996) " , pp45-48) A^tE3E$ tbTV^So £Z 

m% : $i%qy)M^& jjmx&, m^m- ± v ^mfo 

ill (c o & a* 6 h ^ -5 PnlS ^'-5 o * U — tF — * n« M-f 

u ;jii^ s nxm&Bir£ £^o \nm&& z> 0 * /c^^ 

^ 60 /ji i :i: nj ftg ^: ^ f^l^ co ^ ffil < t£&£\*^oWm 
[0 0 0 3] 

[^nj mm l±o£-$z> mm] ^x±^tz ±oiz^> 
30 #^>7<Dmmmm*m&^&jj&£Lx. m=gmv 

mmcD^mit, mm^mmB. )j\\:\mmm£i^/z\vm 

> > 7<DmitWk * ®% (z ffc&x z z> ^mwmmcom 
&zm&-f & z. £ * ®m £-t & 0 

[0 0 0 4] 

mm % mtk-t & tzdbo^m ±g-a a m =& a^-r 6 ^ *^ 
mmm&£. z(DW&m^±AzM&zn 
tzW, \ com^£. zom \ comm±izj^)H^ri/z^>^ 

40 frbts:Z>^>7'%tm£. Z(D/<>7m^iz^ m 2 oy^M 

* ft Lxmmisfttz-^m** v7£* mm l . rrmw i 

^>7mt&£t&ux^z>[i\iiz^ i ^ ^ d >&_t<D\v)a i k 
mmmmm Ltzz£% mm £^&^mw%i\tt i k m*<-t 

ho 

[0005] ztz^mmt, mmatmi&zfttzmm 
(Dmmmi\\(D'j>%: < £t-m^\ T\mx*$>& z £ 

50 iniiLli^^'Tsm^Cf'I'L^iTSo C(Di: t'ittSOII'Jii!!^ 



3 

c i: 1 7 7 7 ^ x ^ f B t ^ ; i: /j; < a > ^f! i j ^' nJl i: 
|!3ffl(Ol£lffi«CTiJS«:^/SU-Cfc<Cfc 

U «tuai«:W«cf»{t:lBI«:l»*T'#-Bo 
[0 0 0 6] 

Rf iffi El -C & 6 o ffil&ffiftt 1 ± (C IH1 £ W -T & 

y ? s (DAiw mis? 8 ± 2 titz^ > ^ > y 
6 BQnaasttt i ±<Dtt\^mm2i,zhm*frrtxi%Mt-t 

£vh£i^to&::6 0 ^>^f±i@j: 0 tp$tt;;£;^j^#S; l 

3tt«|g2^nilS|i3 0jg;ffi{rT i K4^Ml^t;^ 
<fbJ]&<Dff£^ £ KIR U . Wtitm i-&2&^£^5 

-tzstz^^xmwt&o mmmm i ^ lt^u > hae«a 

^-6jg?s«: 7 u ^ y^ ^ y^^^wr^^m^ 2 ©-j-sk 
y*hv y y^y ^mmz& mz 

"To JlKKIlUSPfc^y J: UJF^3£i"S e CcD£#l»l 

*>^;/*&fc'©K&yD^*-CT i ri^^lH!i!2]^ 
titcMUSi 2 J-rfeffiitrjFMU y^hVW^y-c^ 

J; (jy^-->^UTT i mmiBM&WHzmititi. 

v\ Vl|;ffi2<D[»I^Oi«$S:0. Um, 0. 

l. O^m, 5. O^m, 10. OMmCl^, fl$ 

-fblK 4 -H> lot JslS? (iS^r L £ fc* -5 & ffl^ L 
3gDtft£j|i«:§ji I KjSi". ***-CfcL 7U>hfi[lS 

SKi±oapi^i 3 5 ^x-yf 

c £"C l 50^D7Xi 50^p ycQVt®/^ — > 

&jfmu ^f^y * h u y y^miz^^x, 
2coini^i^/jii:i:L/c 0 c^t&iiiiSis. m3tt> $ o ^ ? 



(3) fcJB^F 10-256458 

4 

D>X50^D>i;/^J:9(:^"->yL/; o ^ 
^{*^ y y 5 COX fi'Jj 8 ±il ii, ^>^>7 U 6^ 
too # (wj: U^'fiK U/do a>^>/6 iz 1 fl*l*>/i 'J 1 
0 g^Jllffi&^tt 1 2 0 o CT*{RMW L/c&h. 2 5 0°C 

[0 0 0 7] 

[an 







0. 1 


X 


0. 5 


X 


1. 0 


O 


5. 0 


O 


1 0. 0 


o 



20 BfL/t. 1=rl^ (O) hL^-FIl ^y^SfsijK^u 
^(D^k (x) ^>^>y6 2 h CD WBiJ 

5 o gj^.i:."e*tj. ^^r^^e- Kt-iis g^ms. 

too ckoTp/rf£J?$tO'«ffi2 €: JF^MK -5 . ^Cfg 

ffig^^fiKi-So ^ 6dfi^itoo^(z ctoTm^^oii^co 

ril SP ^ Br& -T6 0 C CD J: -5 f I L T mi a tfwm $ n 

figC IHJ Ci «: ilF^/S: L 7c *\ -f^f*? 1 >y yffl'J^fiS® (I [HI «: 

<tv\ 
[0 0 0 8] 

fe^T S it fa f S MS d [HI ?: 88 W 5 C J: 

ox, mk^x^WB tu$7 ^ >y yxst^jt^y n 
^ fOiffl Li<tt7'j*; y> >y yimic^m £ & 

T\ fi£*iCD J: -5 &ft^bJ$l^^ 
[llfffi^fSifli^^ii/j] 

[si i ] ^mm(D^mwmm(ommmmtmm^m^^ 
rim 

so m\2] ^^(D^fomm^^y^^^y&mcDmT 



(4) nmW- 10-256458 





5 






6 








3- 


■■|!!HW 


[igi3] *mw-m 






4 - 


•t i m 


-tin 






5- 










6- 










7 • 




2---#i.';jv!!#. 






8- 





[111] [|g|2] 



3 M-Sil 5 f ^ fv7 . 




